﻿Discovery of electrons


DISCOVERY OF ELECTRONS – THOMSON EXPERIMENT AND RESULT


In his experiment, J. J. Thomson applied an electric field in the path of cathode rays in the discharge tube. He observed that cathode rays were deflected towards the positive plate of the electric field. This showed that cathode rays consist of negatively charged particles.
J. J. Thomson discovered that cathode rays consists of negatively charged particles, electrons, therefore rays were deflected towards the positive plate of the electric field.


Deflection of cathode rays toward positive plate proves that they consist of negatively charged particles


Next, he applied a magnetic field in the path of cathode rays. He noted that cathode rays again deflects in a direction in which moving negative charge would be deflected. This again proved that cathode rays contained negatively charged particles called electrons.


The below video beautifully demonstrate the effect of a magnetic field on cathode rays. Courtesy kosasihiskandarsjah


 


Johnson further noted that the amount of deviation in cathode rays is directly proportional to the strength of the magnetic or electric field applied. Using this principle he measured the mass to the charge ratio (m/q) of the particles present in the cathode rays. He also noted that this ratio of mass to the charge (m/q) is constant and does not get affected by the type of gas in the discharge tube. This again proved that cathode rays consist of particles of the same type.






Robert Andrews Millikan


Robert Andrews Millikan is the one who discovered the value of charge on electrons


Although Johnson discovered electrons he failed in measuring either its mass (m) or the charge (q) separately.


The exact mass (m) of the electrons was discovered later on in the year 1911, when another scientist Robert Andrews Millikan, an American successfully calculated the minimum charge (q) which can be carried by any particle.
SYMBOL AND PROPERTIES OF AN ELECTRON


The symbol used to denote electron is -1e0. The superscript ‘0’ represents its mass and the subscript ‘-1’ represents it’s one unit negative electrical charge.


    Electrons are an integral part of all atoms.
    An Electron has a definite mass and it carries a definite electric charge.
    The mass of an electron is 1/1837 of the mass of a hydrogen atom (9.108 x 10-28 g).
    It bears one unit negative charge which is equal to 1.602 x 10-19 Coulombs.






THOMSON MODEL OF AN ATOM – PLUM PUDDING MODEL
First atomic model widely knowns as plum pudding model was proposed by J.J. Thomson.


Thomson’s Plum-Pudding Model


After J.J. Thomson discovered negatively charged electrons in 1897, Eugen Goldstein, a German concluded that since all atoms are electrically neutral, thus there must be positively charged particles present in them. He discovered positively charged particles in the year 1898 while experimenting with a discharge tube, although with slight variation.


In 1904, J. J. Thomson worked out the first model of an atom – the Plum Pudding Model.


According to this model, an atom is a positively charged sphere in which electrons are embedded just like dry fruits are distributed in a pudding. Therefore it is known as the Plum Pudding Model.


Since the total positive charged of the atom was equal to the total negative charge of its electrons, it followed that an atom would become negatively charged if it gained electrons and positively charged if it lost electrons. However, this model failed to explain many experimental observations about atoms.
Share